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METHODS

Microfluidic chip production and workflow for building up pull-down assay
Polydimethylsiloxane (PDMS) chips were manufactured following the standard procedure for multilayer devices (Unger 2002). In short, control and flow molds were fabricated by using SU-8 3025 (MicroChem, USA) and AZ 9260 (MicroChemicals, Germany), respectively. The feature height of the control mold was 25±1 µm and 18±1 µm for the flow mold. PDMS (Sylgard 184, from Dow Corning, USA) was cast onto both molds and cured for 20 min at 80°C. Bonding between the flow and control PDMS layers was achieved by using an off-ratio method. Assembled PDMS devices were aligned to the spotted epoxycoated glass slide and thermally bonded on a hot plate for 6 h at 80ºC. experiments is presented in Figure S1C . Step 3: The button valve is closed and the biotinylated BSA is flushed to passivate all NeutrAvidin molecules outside the button area.
Step 4: A biotinylated capture probe is deposited on the pull-down area by lifting the button valve.
Step 5: The in vitro transcription solution is introduced and guided into the spot chamber.
Step 6: The chip is heated on a thermoplate to 37°C for 2 hours (yellow box in the panel). During this step, the unit cells are separated and free diffusion of the syntheized RNA between the spot and pull-down chamber can occur.
Step 7: Hybridization of the riboswitches to the pull-down anchor. E) On chip operations for determining apparent thermodynamic and kinetic parameters of the fluorogenic glycine riboswitches in response to glycine.
Step 1: After the riboswitches are produced and pulled down to the surface of each unit cell, the detection buffer with DFHBI-1T is introduced. All unit cells are imaged.
Step 2: The glycine concentration is increased sequentially within the unit cells. After each concentration step, the unit cells are imaged. In case kinetic parameters are measured, real time imaging of each unit cell is performed.
Step 3: For determination of the riboswitch concentration on the pull-down area, the detection probe against the actuator is introduced. The chip is once more imaged. All required chemicals and concentrations to establish the miniaturized pull-down are given in the methods and matrials section. By fitting the model to the data in B), we obtained the following parameters: All measurements were taken at 28°C in detection buffer with the in-solution assay. All values are normalized to the fluorescence signal at 20 mM magnesium in the absence of glycine. 20 mM magnesium was used for all measurements in the manuscript. Table S2 . Transmitter and actuator sequences. The actuator sequence is given for the longest construct.
In cases where the actuator sequence was longer than the transmitter, the actuator was designed to fold back to the 5' adjacent sensor bases. Riboswitches with actuator version T6* was characterized and all thermodynamic values adde to Table S3 . The T6* transmitter exhibits a higher GC content as T6 and thus resembles more closely the T8 constructs.
Sensor sequence
Label
Transmitter sequences Label Actuator Sequence GCCAGGA  T1  C  A8  GUCCUGGC   GCCAGGA  T2  CA  A8  UGUCCUGG   GCCAGGA  T3  CAG  A9  CUGUCCUGG   GCCAGGA  T4  CAGA  A9  UCUGUCCUG   GCCAGGA  T5  CAGAG  A9  CUCUGUCCU   GCCAGGA  T6  CAGAGA  A9  UCUCUGUCC   GCCAGGA  T6*  CAGAGG  A9  CCUCUGUCC   GCCAGGA  T7  CAGAGAG  A9  CUCUCUGUC   GCCAGGA  T8  CAGAGAAG  A11  CUUCUCUGUCCU   GCCAGGA  T9  CAGAGAAAG  A10  CUUUCUCUGU   GCCAGGA  T10  CAGAGAAGAG  A11  CUCUUCUCUGU   GCCAGGA  T11  CAGAGAAGGAG  A15  CUCCUUCUCUGUCCU   GCCAGGA  T12  CAGAGAACGGAG  A12  CUCCGUUCUCUG   GCCAGGA  T13  CAGAGAACCGGAG A13  CUCCGGUUCUCUG   Table S3 . Summary of all thermodynamic and kinetic parameters measured for the generated fluorogenic glycine riboswitch library. The table is added as text file. 
